Emotions are often expressed metaphorically, and both emotion and metaphor are ways through which abstract meaning can be grounded in language. Here we investigate specifically whether motion-related verbs when used metaphorically are differentially sensitive to a preceding emotional context, as compared to when they are used in a literal manner. Participants read stories that ended with ambiguous action/motion sentences (e.g., he got it), in which the action/motion could be interpreted metaphorically (he understood the idea) or literally (he caught the ball) depending on the preceding story. Orthogonal to the metaphorical manipulation, the stories were high or low in emotional content. The results showed that emotional context modulated the neural response in visual motion areas to the metaphorical interpretation of the sentences, but not to their literal interpretations. In addition, literal interpretations of the target sentences led to stronger activation in the visual motion areas as compared to metaphorical readings of the sentences. We interpret our results as suggesting that emotional context specifically modulates mental simulation during metaphor processing.
Introduction
It has long been recognized that experiencing emotions is much more direct than talking about them. Indeed, despite the immediate and concrete experience of emotion, describing feelings in words tends to be via non-literal language (Edwards, 1999; Fainsilber and Ortony, 1987; Lubart and Getz, 1997) . For instance, when people describe resentment, they prefer metaphorical expressions, such as 'a storm was brewing inside', over more literal depictions (Fainsilber and Ortony, 1987) . Metaphors provide a way to describe what we find hard to express in words (such as emotions), by relating to concrete experiences in the world (Lakoff and Johnson, 2008) . That is, concrete experiences in the world, such as pushing an object aside, are used in a metaphorical sense when someone says that he 'pushed his sorrows away'.
Here we investigate specifically whether motion-related verbs when used metaphorically are differentially sensitive to a preceding emotional context, as compared to when they are used in a literal manner. We exploit the past findings that language that describes action or motion ('to throw', 'to write') activates parts of the brain also involved in actual action execution and motion perception (Hauk et al., 2004; Tettamanti et al., 2005; Willems and Casasanto, 2011; Willems et al., 2010a Willems et al., , 2010b . Such findings are often taken as evidence for the embodiment of word meaning (Barsalou, 2008) . While that interpretation is debated (Mahon and Caramazza, 2008; Willems and Casasanto, 2011; Willems and Francken, 2012; Wilson and Golonka, 2013) , there is evidence that sensori-motor regions of the brain can be involved in coding word meaning.
Whether the metaphorical use of motion/action verbs similarly leads to activations of sensori-motor region has been investigated in several neuroimaging studies, with mixed results (Desai et al., 2013; Romero Lauro et al., 2013) . In an elegant design, Saygin et al. (2009) compared activation in areas involved in motion detection in the inferior temporal cortex (human area MT, hMT), in response to literal motion sentences (The deer jumped over the brook), figurative/fictive motion sentences (The bridge jumped over the brook), and static control sentences (The deer slept next to the brook). Both fictive and literal motion sentences led to higher activation levels than the static control sentences in the hMT. This suggests that motion semantics is in use when we read about motion in a fictive manner (Boulenger et al., 2009; Desai et al., 2013) . Contrary to this is the finding by Raposo et al. (2009) , who measured the activation of motor and premotor cortices with three action verb conditions. Isolated action verbs (kick) and sentences with literal use of action verbs (kick the ball) activated the premotor cortex, while sentences with idiomatic use of action verbs (kick the bucket) did not (see also Aziz-Zadeh et al. (2006) 
